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1.0 AIRCRAFT NOISE EXPOSURE

1.1 AIRCRAFT NOISE EXPOSURE MODEL

Noise Model Development

The Airport Noise Exposure Program was developed
originally under a DOT contract with Serendipity,
Incorporated in 1970. The model was refined and
enhanced by the Joint Office of Noise Abatement
(DOT and NASA) in 1972. The Noise Contour Model
was further refined by the Aeronautical Systems
Office of the NASA/AMES Research Center. In
January of 1976 all programs and subroutines of
the NASA/AMES version of the Noise Exposure Model
were installed on the Boeing Computer System (BCS)
for the FAA. All census impact analysis and noise
contours for the Metropolitan Airport Study were
developed using BCS computer programs.

Input Data

Each of the three Metropolitan Washington Airports,
National (DCA), Dulles (IAD), and Baltimore
Washington International (BWI) was defined in terms
of a Cartesian coordinate system with the origin
chosen at the beginning of one runway. Relative to
this origin, each runway was described by coordinates
at the start of the runway, the coordinates at the
end of the runway, distance to the start of takeoff
roll and the distance to the landing touchdown.
(A runway used in both directions was defined as
two distinct runways.)

Flight track information was provided for each
runway aircraft types usinq the runway, and each
segment of the flight path for aircraft arriving
or departing from runway. Each segment
(see Figure A.1) is defined by the segment length,
climb angle, thrust level, radius of curvature
and left/right indicator (for curved segments) and
average speed over the segment. The following
table summarizes the required input data items:

1.



RUNWAY DATA:

Beginning coordinates
Ending coordinates
Distance to start of takeoff roll
Distance to landing touchdown point

FLIGHT DATA:

Indication of landing or takeoff
Aircraft type
Number of operations

SEGMENT DATA:

Number of segments
Segment length
Climb angle
Thrust level
Radius of curvature
Orientation of curve
Average velocity over the segment

In addition, for each aircraft type the NEF Model
maintains tables of distance versus noise data for
various levels of engine thrust. Table B.1, for
example, shows effective perceived noise level in
decibel (EPNdB) for aircraft types the model can
currently process. These noise levels correspond
to maximum thrust settings (100 percent engine
power). Comparable tables are maintained for
90 percent, 80 percent, etc., engine thrust
settings.

2
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FIGURE 1.1

Examle of a Track Definition
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Development of Noise Exposure Forecasts

Using all of the previously defined data items, the
noise level at a point caused by a single flight can
be determined. First, the flight track is examined
to determine the point of closest approach to the
ground. This location defines the distance of the
aircraft from touchdown or liftoff vhich is used to
determine its altitude, thrust, and speed. Using
the altitude, the slant distance (see Figure B.2) is
deterwined. The noise level in EPNdB is found by
interpolation in the distance versus noise data table.
The noise level is then corrected for ground attenua-
tion, shielding, and velocity effects.

Ground Attenuation: The correction for ground attenua-
ionis a function of slant distance and accounts for

absorption of noise by dirt, grass, etc. A curve of
ground attenuation for 0 degrees elevation angle is
available in the program. The FPNdB value is then
multiplied by the function - /TAN 36 to correct
for the effect of climb angle (6). This function
results in zero yround attenuation correction abcve
8 = 30 degrees. Present curves in the model yield
maximum noise attenuation during approach of 15 FPr7dP
at 8 = 0 degrees for distances greater than 4,000 feet
and during takeoff of ten EPNdB at 6 = 0 degrees for
distances greater than 10,000 feet.

Shielding: The shielding correction is applied because
eline noise curves are obtained from data measured

directly under the aircraft. Often ground points are
shielded from full engine noise by aircraft structural
components (i.e., wings, fuselage). Airframe interference,
of course, depends on the relative positions of the
ground point and the in-flight aircraft. The function
currently used for this correction is 3 (l-'sIN 6

and is applied equally for all aircraft types. This
function results in a maximum reduction of 3 EPNdB at
8 = 0 degrees.

5
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FIGURE 1.2

Slant Distance Calculation
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yeloct: The noise data in the program are for an
a speed of 160 knots; a correction is required
for other speeds to ensure the proper duration of
exposure is applied. The correction is -10 Iog(V/160)
where V is the actual aircraft ground speed. At slover
speeds, therefore, noise irpacts are more pronounced
due to longer exposure.

To account for the number of operations in developing
the noise exposure forecast, NEF for a single aircraft
type is computed using the following equation:

NF = EPNL + 10 LOG(NOPS)-88

where NOPS = number of operations and rPNL the
noise level for a given aircraft. To determine total
NEE at a point on the ground, the above procedure is
repeated and sunred for every aircraft type and flight
track. This operation is shown as the following
equation:

NEF ~L + 10log (ND~ + 16 NN] -88k j i ij iS ij

where:
L.. = Single event noise levelii
ND = Number of day operations

NN = Number of night operations

i = Aircraft type

j = Flight track

Noise levels for nighttime operations are perceived as
approximately 12 dP more annoying than the same operation
during the day (before 10:00 p.m.). This weighting is
accomplished by multiplying night operations by the
factor 16.

t scheratic diagram portraying the development of a
NEF value is shoum in Figure B.3

4 --



FIGURE 1.3

Schematic of the Noise
Exposure Forecast Model

INPUT: Define the Define alfiTghst Distance versus Point on
runways |and segment data noise tables d ground

PROCESSING: Find closest point on
track and distance out

Find altitude thrust and
speed

Find altitude thrust and
compute slant distance

Determine EPNL from table
using corrected thrust and
slant range

Apply ground attenuation correc-
tion, shielding correction,
velocity correction

Compute EPNL as a function of
number of operations

Accumulate for all

flights

OUTPUT: Total NEF at a
point



1.2 NOISE EXPOSURE DATA

This section presents detailed results for the noise
impact analysis of the policy options investigated.
it describes for each option the number of people
living within the NEF 30 contour at each airport.

Population Living Within the NEF 30 Contours

Tables 1.2 through 1.34 present the NEF 30 affected
population for National Airport. Table 1.35 presents
the NEF 30 affected population for Dulles Airport.

The analysis shows that 15,491 Maryland residents
living close to Baltimore-Washington International
are currently exposed to NEF 30 or greater. By 1990
the number of people living within NEF 30 contours
at Baltimore will increase to 24,707. The 1990
NEF 30 estimate at Baltimore remained constant in
every policy alternative evaluated.
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TABLE 1.2

DCA NEF 30 Population for Case 1

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 99,564

MARYLAND

Charles County 0

Montgomery County 16,991

Prince Georges County 5,680

VIRGINIA

Arlington County 11,020

Fairfax County 0

Prince William County 0

City of Alexandria 12,708

City of Fairfax 0

City of Falls Church

TOTAL 145,963

2:0



TABLE 1.3

DCA NEF 30 Population for Case 2

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church
TOTAL 

144,921

11i
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TABLE 1. 4
DCA NEF 30 Population for Case 3

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921
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TABLE 1.5

DCA NEF 30 Population for Case 4

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

V Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921

13
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TABLE 1. 6

DCA NEF 30 Population for Case 5

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13, 746

City of Fairfax 0

City of Falls Church 0

TOTAL 131,090

,,'~':'~. . ... ... ...



TABLE 1.7

DCA NEF 30 Population for Case 6

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 131,090
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TABLE 1.8

DCA NEF 30 Population for Case 7

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921

16
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TABLE 1.9

DCA NEF 30 Population for Case 8

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921

17
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TABLE 1.10

DCA NEF 30 Population for Case 9

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 130,119
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TABLE 1.11
DCA NEF 30 Population for Case 10

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921
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TABLE 1.12

DCA NEF 30 Population for Case 11

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921
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TABLE 1.13

DCk NEF 30 Population for Case 12

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921

21
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''ABLE ]. 14

DCA NE F 30 P pulation "or Case_13

STATE COUNT"Y 'C L'- Y:: PO':D - POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges Count*, 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 140,611

22



TABLE 1.15

DCA NEF 30 Population for Case 14

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921
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TABLE 1. 16

DCA NEF 30 Population for Case 15

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921
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TABLE 1.17

DCA NEF 30 Population for Case 16

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921

25
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TABLE 1.18

DCA NEF 30 Population for Case 17

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 130,119
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TABLE 1.19

DCA NEF 30 Population for Case 18

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,302

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 130,611

27
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TABLE 1.20

DCA NEF 30 Population for Case 19

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,302

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 130,611
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TABLE 1.21

DCA NEF 30 Population for Case 20

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Prince Georges County 9,611

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 130,119

29
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TABLE 1.22

DCA NEF 30 Population for Case 21

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 84,223

MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 12,300

30
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TABLE 1.23

DCA NEF 30 Population for Case 22

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 140,611

(.
4
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TABLE 1.24

DCA NEF 30 Population for Case 23

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 122,858

(
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TABLE 1.25

DCA NEF 30 Population for Case 24

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 84,223

MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 112,300

/
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TABLE 1.26

DCA NEF 30 Population for Case 25

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 130,119

34
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TABLE 1.27

DCA NEF 30 Population for Case 26

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,302

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfay County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 130,611
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TABLE 1.28

DCA NEF 30 Population for Case 27

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 84,223

MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 112,300
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TABLE 1.29

DC'% NEF 30 Ponulation for Case 28

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 84,223

MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 112,300
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TABLE 1.30

DCA NEF 30 Population for Case 29

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 13,921

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 144,921
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TABLE 1.31

DCA NEF 30 Population for Case 30

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 104,302

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 140,611
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TABLE 1.32

DCA NEF 30 Population for Case 31

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781

MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 130,119
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TABLE 1.33

DCA NEF 30 Population for Case 32

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 84,223

MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 112,300
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TABLE 1.35

IAD NEF 30 Population

FAIRFAX CO., VA. LOUDOUN CO., VA.

Exposed Exposed

CASE Population Population TOTAL

1 0 815 815

2 0 815 815

3 0 815 815

4 2,400 815 3,215

5 2,400 815 3,215

6 2,400 815 3,215

7 0 815 815

8 2,400 815 3,215

9 2,400 815 3,215

10 0 815 815

11 0 815 815

12 0 815 815

13 0 815 815

14 0 815 815

15 2,400 815 3,215

16 0 815 815

17 0 815 815

18 2,400 815 3,215

19 2,400 815 3,215

42
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TABLE 1.35
(Continued)

IAD NEF 30 Population

FAIRFAX CO., VA. LOUDOUN CO., VA.

Exposed Exposed

CASE Population Population TOTAL

20 2,400 815 3,215

21 2,400 815 3,215

22 0 815 815

23 0 815 815

24 2,400 815 3,215

25 0 815 815

26 0 815 815

27 0 815 815

28 0 815 815

29 0 815 815

30 0 815 815

31 0 815 815

32 2,400 815 3,215

Zero (0) exposed population for all other counties and cities

in Washington, D.C., Maryland, and Virginia for NEF 30.

4.3
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2.0 EMISSIONS DATA

This section presents the detailed data for the aircraft
and automobile emissions analyses. First, it shows for
each case and airport the pounds per day of each type of
pollutant generated by each type of aircraft. The air-
craft are described in terms of noise model classes.
Next, it presents a summary of the aircraft emissions
for each airport and case. Finally, the results of the
automobile emissions analysis are presented.

2.1 Aircraft Emissions

Tables 2.2 through 2.33 present the detailed aircraft
emissions data. Table 2.1 lists the types of aircraft
included in the study, and the corresponding identify-
ing class numbers assigned to the aircraft and referred
to in the following tables:
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TABLE 2.1

Identification of Aircraft Type

AIRCRAFT TYPE CLASS NUMBER

747-200B 1

DC-i 0 2

707-320B 3

707-320B SAM 4

DC-9-SAM 6

727-200 7

727-200 SAM 8

DC-9-30 11

BAC 111 400 13

CESSNA 182 14

DC-8-61 SAtM 15

DEHAVILLAND TWIN OTTER 16

737-200 17

YS-11 A-200 18

SABRELINER 60 19

737 SAM 20

7X7 21

DC-X-200 22
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TABLE 2.2

EMISSION ANALYSIS FOR CASE 1 (POUNDS/DAY)

CARBON HYDRO - OXIDES OF TOTALAIRPORT PARTICULATES MONOXIDE CARBONS NITROGEN EMISSIONS

DCA 279.54 7168.68 1977.2 7154.24 16579.66

IAD 243.84 4750.65 2927.94 3776.67 11699.10

BWI 143.5 3689.56 2345.76 2601.46 8780.28
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TABLE 2.3

Emission Analysis for Case 2 (Pounds/Day)

AMES A/C AR,/0'-P PART:C- CARnrN Hyr)q,3- "X:')CS 'IF

A£RPP0T TYPE CYCLFS ULATFS MrNnX. CAPF., ':S NITRrOGFN _

_______ 21.00 13.F6 40',. 72 F, .04 414.. 2_ _
0 &.( - 1 . .-,. -42 - 27-). , 47 - 1 .71

I? 0.) 0.3 K.? 0.0 0.0
,_ 2 -A..1;0 21 .- 1, f . :1,7 .Aet h':. -

14 _ 4%.50 .5 211 .<,6 h6. 2 . 't
21 0.0 .- .* J.6 6
22 0.. 0. ., _____.,

2 0.6 ,., . 0.0 .

_._ 1SiON-ANALYSIS FOk OASS L

AMES A/C AZR/rEP PARTIC- CAdf(, MY0.I- iwir5S C;F
,R TYPF CVCLFS Ul. AT" M0WJFv. C .

1____ _ _ .0 --- 10.2 5 240.60 49.Q3 4 7.33
20 24.00 14. 0 319.20 66.2- 463. C,

- f C" .0 0.0 0.c, .
4 .00 36.54 837.90 175.41 121 .5 6

21 .()___ ..C P. . 0..0-_ .
-2"2 *,.O4 0.3 4 .4 .Y.'.1 _

. ... 2 . . .. 32.00 _ 0.0-- 9.b ?40.0 -2Q .4.:

3 10. 5 43.03 83:,.7" 6..0 2'. 7'
II .59 2.1i 47. 7s 9.0,1 )m .C, 3
6 74. -..-0 q .. ... 0-. ' . ,

z. . ,5 .13 .... +5.17
- 
_4971.01

,  
-1]6.26 - 14.96

-  
15568. 34---

.MISSION ANALYSIS FnR CASE 2

AMES A/C tvR/0tP 'ARTTC-_ CAR5.N H4Vo'0- -.. )FS nF
.7,k,7 TYPE CVCLES _ JLATE: S m lNOX. CA I ', % -

iF k .
<  Q.30 249.4R 3.7 ;/'.i'.,

2) 21.F9 13.57 364.23 76.1 427 . 7
12 r,.0 0.0 ___ 0.c _ , ___

________ _____34.26 ,31.&8 ___5s..' : .. ,o IC0.77

21 0.W, (."1 (., 0.u 0__
22 12.oo I. 

-  4A3.47 1 _Q7. . ". ,, ._,_ ... .... .

1 2.00 ..00 .. 23'.i

_ 2.25 co.27 22f.It 114.23 %2 .F 1

- -2.QI , I. _ w63.S7 ?Q.Ar l *. .<5 ... F

167.17 114.60 3904. 5A 10.3.45 5701.30 10770.02
FOR ABOVE 3 CASES

778.50 605.07 183c#6.4S 4748.Q6 24239.28 47QAQ.76
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TABLE 2.4

Emission Analysis for Case 3 (Pounds/Day)

AMES A/C ARR/,'LP PARTIC- CARBON HYOR)- OXIDES OF
AIkPORT TYPF CYCLrS uLATFS MONOX. CAPRONS NITROGEN

MCA

1. . 22.00 14.r,2 425.04 93.2P 433.84
70 3.90 2.57 75.35 16.54 76.91

12 0.0 0.0 0.0 0.0 0.0
t4 191.10 189.19 5536.07 1215.40 5657.71

6 13-1.00 86.46 253O.9 -55.44 "25'8"3.32
21_ ..... 0.0 ... 0.0 0.0 -.. 0.0 0.0

.... .22 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0

346.00 292.74 85c,
9
.3? I-E,0.65 8746.80 19489.56

EMI'SSI.N ANALYSIS FOR_ CASE -3

AMES A/C AkR/DLP PAkTIC- CA-RON -H YDR-O-xis "OF
A!RDRT TVPE CYCLES ULA

T
CS MONOX. CARBONS NITR"GEN

**, ****,*************************************************************

18 8.09 4.85 _ 107.60 22.33 155.33
2n P,.40 I.84 3'.1 .12 72.Po, 506.8F _

12 0.0 0.0 0.0 0.0 0.0
8 51.10 44.46 1019.44 213.09 1473.21

2 ' o.._ .o o.o e .oo o:o

_ 2- 17.00 0.0 475.63 127.50 1564.17
2 36.00 0.0 1007.64 70.00 3312.-35

1 .6.0 16.,6 432.00 106.6 714.00
3 1l. b5 41.03 P3) .79 662.00 294.79
11 3.59 2.15 47.75 9.91 68.93

_ 4 ._b0 O. 230.46 L603.20_

242.33 176.99 5390.71 1714.71 9692.84 16 975.25

EMSSTVN ANALSIS FORCASE 3

A PA. A R/( -P PAR T.I CAR 0N H 4VORn- 0lXIOES 1F
.r, TYPE CYCLES UIATES MONOX. CARDONS NlTROGFN

I 1.99 6.68-' 232.84 50.37 273.14
zo 22.49 13.94 374.21 P0.96 43h.96
I?_ _ .0 _ 0.0 0.0 0.0 0.0
--- 31.4-8 29.2A 786.7Q 169.07 920.91

21(10 .~ 00.0 0.0-
22 11.99 1 .R0642A.-19 119.-82 1106..0
1 3.00 Q.00 276.86 68.97 35q.82

3 2.25 (7.27 226.15 184.23 62.88
2 13.99 ?.10 499.5a 139.79 12 4.271
6 65.97 40.90 1097.69 237.48 1287.h7

16S.17 114.96 3924.2A 106,0.69 15741.48 10831.40
FC~R AbCVE ?t CASES

755.50 Se'.69 17884.36 4646.05 24161.12 47296.21
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TABLE 2.5

4 Em~ission Analsis for Case 4 (Pounds/Day)

A S A/C A''/'EP P'AQ 7 !C- CARL; p-q HYI)j- rix' I
A!~' I 1 ~' ' . 2L~ 4 r' '

0
iY CA YS N: .'

* 0 1 ()v ~ .) 12 .72 c

o. .0 0.0

0.0

21 .C 0. 0Q C.0 .

______________ \~.0 2' 1 .6Q ?7 ... 6 cA .- e7 77C"Y.2'. 17222.25
t~-:cs0N #~AVS1 ~ CA'-I 4

AC' A/f AkR/nFP 0 ACI TT C CA'-0 -- '12P 'X:DFS CF

ll.0Q tO.k' 240.6~0 - 9' 3 ____

u .0c O.u u.. .

73.S 639 li-6;* -' 306.1.9I ~$ 211j _____

0 .101 77.9 340 16-3

6, 7. "N. CA 4 7-

-. ~~ , 3 .2t 73.40 ' .'

__3 -4 . 0.01P._l C. 37-1_0__4_.__

). 0 A. r. 0.0

_______________1 99Q 2.10 499.5) 139.7c 70 1 ".Z'7______
66. .17 3 Q.Y16- 60 1-.1? 27Y. 4 1 !230~

759.50( 593.Q7 17768.70 4622.38 2464?.?0 471e.'3
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TABLE 2.6

Emission Analysis for Case 5 (Pounds/Day)

AMES A/C ARR/)EP PARTIC- CARBON HYORO- OXTOES OF
'" .FT TYPF CYCLES oULATFS ... MONOX. . APRnNS NITRnGFN

,CA

is 21.00 13.R6 40S.72 8c1.n4 414.12
20 2.40 1.58 46.371018 47.33
12 0.0 0.0 0.0 0.0 0.0
8 140.70 139.29 4077.48 8Q4.85 41A1.c0
6 106.90 70.55 2065.31 45,.26 2105 .17

2? 0.0 0 0.0 0.0 0.3
2 0.0 0.0 0.0 0. n 0.0

2.77.00 225.20 - 654f4.87 144 -7. '3 2 6731.4 '1 14 -998.90
I-M ISSION ANALYSS _FOR CASE 5

AMES A/C ARR/DEP PARTIC- CARPON HYDO- (*IOFS 'IF
A(PORT TYPE CYCLES ULATES MONOX. CARbO0JS NITR3JFN

*-******* * * ** ** ** **** * * * ** ***** *** ** * *** * ********************* * ** ** **

IAD
_________18 17.09 10.2 _ 227.30 47.17 326.1 3

2) Il.00 9.00 199.50 41.40 28.00 -
12 0.0 0.0 0.0 0.0 0.0
A 86.10 74.91 1717.69 359.04 2482.26

21 f~0 0o_.0_ 0.0 0.0 0.0
22 24.00 0.0 671.76 13.00 220S.24.
2 39.00 0.0 101.61 202.50 3A8.3_
1 9.-00 2-4-.04 6,46-.-00 0~.8 416 1-1 .. 00
3 10.65 43.03 836.79 662. )() 294.7c,

11 3.59 2.15 47.75 9.91 68.93
6 71.-QO 3.14..956.27 ... .44 13A0.4.

____________276.33 207.3? 63Q8.66 1950. 30 1 17 1 0.19 20266.47
EMISSION-ANALYSIS FOR-CASE- -..... . ...

A?4_.A/C ARR/DEP ARTTC- CARBON HYDRO- OXIFOS OF-
AIRPORT TYPF CYCLFS ULATES MONrX. CAk~fNS NI7RGFN

18 13.99 8.68 232.84 K0.37 273.14
20 19...9 12.08 324.32 70.16 3A0.45
12 0.0 0.0 .0 0.0 0.0

_ 35.b8 33.18 891.70 191.61 1043.70
21 0.0 0.0 0.0 0-. _ .o
22 16.99 2.55 606.60 169.74 1_67.?7

1 2.00 6.00 185.91 45.98 230.8A
3 2.25 9.27 226.15 IR4.23 62.88
2 12.09 1. o 463.87 129.80 119.04
6 60.77 37.6S 1011.20 218.77 1186.22 _

164.17.111.38 3942.58 1060.69 5953.28 11067.91
FOR ABOVE 3 CASES

711.50 543.99 16936.11 4458.30 24394.88 46333.28

50



TABLE 2.7

Emission Analysis for Case 6 (Pounds/Day)

AM S A/C A','/! 'P PAuT.C- C A RN HV!WR,)- OXIDES OF
ACVIK P ('LF'5 ULAvFI, XP~ . CARR()NS %ITROC.f\_____

n.C A
21.00 13.A6 e40.72 -9. ()4 414.12

20-- 0.90- .9 17.39 3.82 17.75
12 9.c 0.0 0.0 0.0 0.0

_________Fl 1.~ 11' .?'A 33W?7.76 743.41Q 341%7.90_____
___- 94.-20 62.1? 11.' 4 39q°.-1 1857.62

21 0.0 0.0 n _ .0 0.0 0.0

2 0.0 C1.0 ",.0 0.0 C.0

2'__3. c 0 192.36 '6U.81 1235.75 5747.39 12806.30
PO!SO '~L S~R CASE 6 ___

__... .. . _A A/C A E,"/AL tA T IC- CA kS -- 'VCr 'd_- --- X-1 " ESt C1

FYPLT 7vpi CYLES ULATES MWJN)X. CA" _9NS V] 7RU(,.4

I1. ... .c9 9.-0S 200.70 41 .6S 280.73

1 .. C. 0.0 0.o 0.0 0.0
0 9i.4C 86.4A 1983.c3 414.50 2865.70

2' 0.0 0.0 0.0 0.0 0.0
2- 3j.00 0.0 923.67 247.50 3036..%3

__ 41 .C0_ _0.0 1147. . 397.50"3772.40
I 11.0f) 3o.36 792.00 195.36 1309.00
3 10.65 ,,3, .03 838 .79 662.00 294.79

? .Sy 2.15 47.75 9.91 6b.c,?
4. .3 0- Rel.58 1320 tQ 274.07 1906. 6 ____

33 7.3 24".?3 7-,77.39 - 2219.55_1--409.0-095.-.-9-
1MSSIr'N ANALYV!S FOR CASE 6

'MT 4/C ARg/l D
rv P Z'RT1C- CAkbH)% HV[!R0

-  0XIVFS OF
II> y.'r CVCLCS UL-TS- M--O )X. CA ,S' 5S NiTROGFN

2'~ 232 z 4 'i.37 273.14
Z. v 14.31 34.9 131 450.69

().j o,.0 01.0 0 
r)  

O.
'n

,30.08 27.9h 751.82 f61.',, K79.98
?1 0.0 (.. 0.0 -0. U.

1 3.00 9 .00 2 78flip 68.97 3- 9. k.
3 2.25 9.27 226.15 IR4.23 62.A8
2 13.99 2.10 499..) 139.79 1291.27
6 66.77 4T. 40 1110.99 240.36 1303.26

169.17 115.12 4055.32 1uOR.15 - 
6096.a0 11355.39

F6R *dv.'IVE 3 CAKF
739.49 552.71 17263.52 4543.45 25854.17 48?13.84
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TABLE 2.8

Emission Analysis for Case 7 (Pounds/Day)

AMES A/C ARR/OEP PARTIC- CARBON HYDRO- CXIOS OF
AIRPORT TYPE CYCLES ULATES MONOX. CAPRBONS NITROGEN

DC A
18 2 1.00 3.86 40.? -5. 04 --21 ___.......

20 5 4 T 6~. 3 3?AW 2.4
12 0.0 0.0 0.0 0.0 (,.0
8 204.40 202.36 5923.51 1290.QR 6046.11

_______ h_ 140.20 92.53 270P.6 594.45 276.74
21 o.0 0.0 . 0.--- 0.0 -. .O -

2? 0.0 0.0 0.0 0. .0 0.0 . ..
2 o.0 0.0 O.O O.O 0.O

_________________371.00 312.31 9142.21 2006.37 9331.4() 207C#2.38
EMISSION ANALYSTS FOR CASE 7 _____ ______

AMES A/C ARR/nEP PARTIC- CARBON HYDRO- OXIDES OF
- ORT TYPE CYCLFS ULATES MCNOX. CARRONS NITRCGEN

--__ 18 18.09 10.85 20.60 49.93 347.33
20 24.90 14.Q4 331.17 68.72 478.08
12 0.0 0.0 0.0 0.0 0.0
8 45.50 39.58 907.72 189.73 1311.76

21 0.0 0.0 0.0 n.0

22 15.00 0.0 41'9.85 112.5, 130.l'
2 33.00 -0.0 0 92_3.67 - 27.50-3036.32
1 6.00 16.56 432.00 106.56 714.00
3 10.65 43.03 838.79 662.00 291..79

11 3.59 7.16 47.75 9.91 68.Q?
6 77.60 4..66.56 .1032.Of8f 214.,.P146-.92

______________234.33 173.68 5173.62 1661.03 9121.27 16129.61

EMISSION ANALYSIS FOR CASE 7

**$***6**6*******$$$$6*****6*****66****$6**$$$*6**$*$$$$6***6 6666*6$*

AMES A/C ARR/EP PARTIC- CARBON HYDRO- OXIDFS OF
AIRPORT TYPE CYCLES ULATES MONOX. CAR4ONS NITROGrN

I 14.99 9.30 249.48 53.Q? 202.6
20 23.09 14.31 384.19 63.12 450.69
12 0.0 0.0 0.0 .0.0 0.0
8 32.18 20.93 804.27 172.83 941.38

21 0.0 0.0 0..)
22 12.99 1.95 463.87 129.80 1199.04
1 2.00 6.00 185.91 45.08 23Q.88
3 2.25 9.27 226.15 184.7 62.bb
? 13. 99 2. 10 -499..55 1Q7 212 ___

6 67.67 41.95 1125.96 -- 243.60 1320.8.
6*$$$$$**$$$6*$$$*$*66 * $$* $*6**$**$*$$$66 $$* $$$$$** $*$$6**6*6*6

169.17 114.80 3939.37 1053.31 5798.62 10906.11
FOR ABOVE 3 CASES

774.49 600.79 18255.21 4720.71 24251.39 478?8.09
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TABLE 2.9

Emission Analysis for Case 8 (Pounds/Day)

AW S A~/C A'("/Uf P PAPTIC- 'CA~eLN Y'W0c- t'r),,' nF

-. CA

20 3.00 13 P6.40 7.9 7 1.7?4 '). I

1(.0 (00 (0.0 0.0 0.0
.9 165.'Q0 164.24 4807.7A 10'S.1? 4907032

0.9 0.0 _ 0. 0- 0. 0 ('0 ____

________ 20* 0 (. 0 .- ~. .O____ ______

-O .0 J.0 0 51.01 06S.0'70.211A3

-e I C1 N A NAl YSIS F U: C A S-E

--- Am S A/(; AKR,/'P PA .'IC- CA kt'j IT 440*'t~ VuPi )USO
AIRPt.T TYPr CYCL'- LILATEI M10NOY. CAfccFJINS N ITRnc0E4

TA- I' _ 11.09 1 0.86) Z40.60 49.Q~3 __347.33

7--.50 63.94. 14.66.32 30f.'.9 2119.00
21n. 0.0 C.. 0.0______

I0-,o (.0 4.~ 7..c01'S64.17 __

3 37. 00 1 '. 0 _1 '3 5 . 3 ~7.'3404.36 --
-~~r7 (( - 4.; ..C( A20 -9'A0_ T4.' __Q -0 ________

3 .- 4.1) P4-1*.79 ) '.' 1 29 .0

2 S., 21.36 t,2 17. D, ''91.1 Q 101)66.17 -19290 .78--
A'N A~LyrlS r-(I __CA Sr ___________

AllLc A/C. A,' t. . rPARTC- CA'~bt!N V' r' xI Is OF
y! TP-. rv~ U LAT rS M N x. CA r, \NS N', T , G F Y

1 .0 ) -( __ _ 0. -Af.0 0-. 0 _______
i .k,4__ Q s l~3_ 1064.17

- -21 .0 0.0 C.0 0.0
- ''Q i~' .23- 1 4Q.77 13F.1

I~ 2.00 6.00 1k.5.91 1-.'01 2 39S
Z.5 .27 2 2t,.1') 1 '..2 3 62 F-

213.Q9 2.10 4.99.)5 13Q.70 1291.27
6"k.17 10.16 10')1.12 227.41 1233.0D ___

161. 17 113.1 ' 3-979.76 In66.3? ')945.Sq 111015.41--
TR A d iCASESf

75A.50 593.31 17749.46 4618.14 24623.59 47574.'50
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TABLE 2.10

Emission Analysis for Case 9 (Pounds/Day)

AMF A/C AkR/DEP PARTIC- CARBCON MYDoo- OxIDES OF
rI DORT -v0r CYCLES ULATES MONOX. CAR'aNS NITROGE

U C A ... . . .. .
I Ft 1.00 3.'867---0S.72 89.___04

20 0.90 0.9 17-.39- 3 .-82-).5

12 0.0 0.0 0.0 0.0 0.0
E 116.90 115.73 3387.76 743.48 3457.90
6 92.20 60.85 1--7 81. 30 390.93 1818.1

21 __ .0 0 .0 . .0 0 -0 -, -"0 .,
........ __ 22' 0.0 0.0 --- 0.0 -0- - 0.0

0.n n.o .-- o.o--0 o

___________________231.(-O 191.04 5592.17 1227.27 5707.95 12718.41

. . AML S -A/C -ARR'/,n-P-- -PAR TZC---CRBN--YO--- ODES-l

A: PrR! TVPF CVCLFS ULATES MONOX. CAROqlS %:TROGEN

I AD______ _

18 15.09 9.5 207 16 2fQ7______
. . 20 24.30 14.58 323.19 67.07-466.56

0.0 0.0 0.0 0.0 0.0
8 99.40 86.48 1983.03 414.50 2865.70

21 0.0 0.0 0.0 0.0 0.0
22 33.00 0.0 923.67 247.50 3036.33
?2 '1.00 0.0 1147.59 307.50 3772.40

_ __.__11!.00 30.36 7Q2. 00_ .9.36 l_30_.oo___o ___

3 10.65 43.03 838.79 662.00 294.79
11 3.59 2.15 47.75 9.91 ba.93
6 9 .j0 59.58 1320.69 274.07 1906.56

33 -7.33 --- 245. 2"3 -7f. 3 4- 2721-14. 551-40094.98i6 24 6 YO5N7
EMISSJ0nJ ANALYSIS FRCAS 9-

4.A$44 ***********************************************************

A'IER A/C ARR/P'P PAR7IC- CARBON HYDRO- OX!OES OF
, 1 .r"sT TYP CYCLES ULATES MONOX. CAR 0NS NITROGEN

13.99 8.68 232.84 50.37 273.14
23.09 14.31 384.19 83.12 450.69

12 0.0 0.0 0.0 0.0 0.0
3C0.o8 27.Q#3 751.82 161.56 67Q.96

2t 0.0 0_ 0.0 0.0 0.0 0.0. .. . 2 . . .. 1,. 99 . ... 4 .0 --"570".,9 T ----I 49-. 74----__-______-

I 3. 0 9.0 278.86 68.97 3549.82
3 2.25 9.27 226.15 184.23 62.88
2 13.99 2.10 499.S5 139.79 1291.27
6 6h. 7 4d1.40 1110.9 ?40.36 1303.28

169.17 11.11 4055.37 1080.15 6096.80 11355.,39

noR AsCVi 3 CASES
737.49 551.39 17224.87 4%34.96 25814.73 4125.96

54



TABLE 2.11

Emission Analysis for Case 10 (Pounds/Day)

A"' A/C A,</. P 'AC TC -  
C kKA '¥'R"- AY ,

20.00 13.20 ?.'6...O .94 . O '..40

19/6 10 !c4 7 57( 6
'. . (o "<.'' ( 0

_________ 9 .'0 1 ?., 73 1/.?C 6 , ." 1 '7 ," .6

; * .' (0 .....0 .. .2.' .' ' 4 q Th" I¢ ' ?

____._______7_.? - '-, %6 2I 71 '? I 22SS6.31
ANALYSIS 'r( I-()

A'. S A/C " -/" xA,C C, ' , v '-- ix:. ['S- r _ -_-

1 . -9 ':ml ' 'J 0.8 . f,. C 0 "' .93 -347.31

'4 0-.0 - .- . . 0. . .'.4o . .... .3

(1.0.~ 0.0 ().0(.,.3, 0 24-.10 7 e2 . 04 163 .4-6 113).13

'21 ?.7 0, 47S5.,'3 127. 1,o 1'6,..17

0.0 2 , 2P',2.31
. . . . . . . v . ..0 .... Z' ' (  

7!.0 '. 47 .00
'. ' .).03 631 7. b..) ( 0 -24 .79

.. .. .... =_ _ 7" .*" . ,4. O4<,.*, ' 7. "5 1370.,' __ _ _ __ _ _

.06 *~o .'3 I77.' h'3.H0 - 1091.37 -
'''rV ANA' VSIS FCJ" tAr1 7

Q

, I , '.'." ,- IC- CA N Hvr'o..- 9X× LES ['F
y y:. " YCLr' t.LA T'* 

,  
MLNL'X. CA 1' " T N c G E N

~'# ., 1 .Y7 4 j -,,7 3.97 , " ..-.

S4'44.-7 A 6

? 9.? 0 ',34 q82.____-_--_______

00 .0 (.0 - .0
!2~ ~ 6 F, 7_ 1?9).-o II o 11~.4 ______

i 2 .' 0, 0 1 t.' 9 .39.&1
2 . . . '7 . .. , . . . . . .

__.__ _..... I. , .4 3 .l 7 1 " .1' 1190.04

S2.', ?2', . 61 .... 3.?8 2
****17************* 4*3.*S** S*I

"
** **q .* 

.
*

.
***** .0* d*,.

762.7 3i.7 36 j! .1, 0'72-t K 5602.94 1O" 2.11 -

762.50 %77.70 1AOSQ.30 46Q7.77 24867.03 48201.79
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TABLE 2.12

Emission Analysis for Case 11 (Pounds/Day)

AMES A/C ARR/DFP PARTIC- CARBON HYORO- oI0ES 'FsF
AhIPOkT TYPE CYCLFS ULATES MONOX. CARBONS NITROGFN

OCA

18 20.00 13.20 386.40' A4. eci 3q4.40
20 7.20 4.5 139.10 -. 3.53 1W] .
12 0.0 0.0 0.0 0.0 0.0
8 182.70 IAO.67 5294.64 1161.9? '404.26 -

6 135.10 89.17 2610.13 572.82 2664.17
21 0.0 0.0 0.0 0.0-0. 0.0
22 0.0 .0 .-- 0.0 0.0

2 33.01 5~94 970.20 257.46 %0752.16

376.00... 293 ._ 9400.46 2107.S2 11637.1. 23439.0__
EMISSION ANALYSIS FOR CASE It

AMES A/C ARK/DEP PARTIC- CARON HYDRO- OXI-DES OF
AIR,'I:RT TYPE CYCLES MLATES MONOX. CAR8ONS NITPOGFN

IAD__________ _
18 1B,09 10.85 240.60 49. 93 347.33_

20 23.40 14.04 311.22- 64.58-.. 449.2FS
1Z 0.0 0.0 0.0 0.0 0.0
8 33.60 29.23 670.32 140.11 966.69

22 15.00 0.0 419.65 112.50 1360.15
2 31.00 0.0 867.69 232.50-2A52.31
1 4.00 1Itp. 288.00 71.04 476.00
3 10.65 43.03 838.79 662.00 2Q4.79

11 2.59 2.15 47.75 C4.91 6F,.93
• 6 . .00 . .40 ... 17_.70l*.I0.44. 1324.80 ...... _

_________ ~208.33 117 619 530 1221489
EMISSION ANALYSIS FOR CASE 11

AMES A/C ARR/DP PARTIC- CARPON HY0Rn- OXI'ES OF
_!_PORT TYPE CYCLES ULATES _ MONOX. -CARONS NITRUGEN_

18 14.99 Q.30 249.48 53.97 22.65
20 20.99 13.01 349.26 75.56 409.71
12 0.0 0.0 O._O.___.
8 32.18 29.43 804* .2 ?172.3 41.3

21 0.0 0.-0 0.0 0.0 0.0
22 11.9 ---- 428.19 119.82 1106.80
1 2.00 6.00 185.91 45.98 239.R8
3 2.25 9.27 226.15 184.23 62.8fi
2 12.99 1.05 463.67 129. 0 1_99q.,4
6 62.7.7 38.92 14. 7 225.9? 1225.2'

*

16 0.1?7 110.17715 081 475 10347.497-
FOR ABOVE 3 CASES

746.50 S55.84 17753.96 4648.69 25277.01 01235.50
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TABLE 2.13

Emission Analysis for Case 12 (Pounds/Day)

At,€_ ' v. A/ C " A- .. ...

'V'' "..3 .. . * Ct',, N .,. 1*,'5. I*
(. C

S(.0
4A' 7F 476.' 7

'.> ~ ~~ ~~ .42( 2, 92. 3Q. ,,-' :""

/c /*,L c- ,***z

Rpc, Tvw c . W '-- I. CA', -''S.

UK. ~ ~ ~ ~ ./ Q3-C~t ~ rF

65b.,5 1 7.,9 lo..'!

8 6 : .4" 2 7.' A-) 32.,0 2 .3

* _- 4 1. ) ' ."' 12. ~ 1 & . " _ _ _

* O.. 4 3 ?1 '2' 0 .7.0Cl

,, . . 3 . ,. Pv. S'.Q? '.7P.2' l0,-..' ______

I 
'

1 . _ ' , - fi,, . .N I rL'-, -. . -" - 0 - -

. - ' - 0( .t N!14.O~

* "9 !~.' 1 349- . 6 4 ~ (19 .71
C1.u (-0~ .0_____ ______... 3 ''. A - '.".25 , 7e .7Q 16'.C 9, 20.1____ _____

,2 0 , ,. (.U 0.0 0 ._

. "'~.' ,24 . .9P 2,19.55

2 _____ !.
C
Q ~ I.')' '-65.i7 | ?Q , !19J€.C'.________

6 e,?. .7 3 P . 7. 10 2 Q.~ 4 8 24 b't 1?19.39 _____

1 1.7 1 09 -A 3729.11 1 1 16 5 '"1 .:7 j()29%30-3
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TABLE 2.14

Emission Analysis for Case 13 (Pounds/Day)

AMeS A/C ARR/DEP PARTTC- CARPON HYORO- OXI, S 'F
TYPE CYCLFS.._ ULATFS - MONOX. CARPnNs NITkOGFN

.A 18 21.00 13.fo 40S.72 ... i.04 414.12

20 11.40 7.t,2 220.25 4A.34 224.I
12 0.0 0.0 0.0 0.0 0.f

140.70 1-59.-9 4077.4h fl 4.6% _.4161.90
........ 6 126.90 .... 3.7h 2451.71 53F5 CN o __ ?'.?.'. ____

21 0.0 0.0 . . . . .0 .__ ,
22 _..i0 0.72 117.60 31.2, 367.'g6_

2 61.00 10.49 1793.40 4 75. t0 1,05.2Q

3670.0 256.13 9066.14 2n77.26 13276.14 _24675.69
F.MISSION ANALYSIS FOR CASE l3

, , ****.***************************.****** ..**** .******-*******, ***.*.***

AMES A/C A'R/DEP PAPRTTr- CARt:ON MYoQO- UXD)FS OF
'!;:PORT TYPE CYCLES ULATES MONOX. CAP ,3NS NTT9,'.1 FN

****** ***************.*************..*********************.********
fAD__

18 1A.OQ 0.F5 ? 40.600 49. 93 A4 7. 33
20 18.90 1.4 251.37 52.16 362. ..........
12 0.0 0.0 0.0 0.0 0.0
8 32.20 28.-1 642.39 134.27 O28.32

.0-0 _ 0.0 . 0 0.0 . . ,
22 _ 19.00 0.0 419.d8 112.'O _ A,.J. i _

2 31.00 0.0 867.6 - 23 2.5('- 2 " 2.

I On.0 11. 288.00 71.04 '76.C0
3 10.65 43.03 838.79 662.00 294.79

1H 3.59 2.15 4.7.79 0.91 t. 3
....... 0 34..__6...74 .7.6 59.80 i1..6

_______________________191.33 141.17 4366.50 1484. 12 7822.37 13614.15-
EMTSSTON-ANALYSIS FOR -CASE 13 ... . .. ...

AMES A/C ARR/DrP PARTIC- CARPON HYOQO- OXIDES .O.F
AIRPORT TYPE CYCLES ULATES MONOX. CARkONS N:TjGrN

******************************************* ***************....

16 14.99 9.30 240.4A 53.97 202.A5
20 20.39 12.64 33Q.2 73.40 3-8.01
12 0.3 0.0 0.0 0.0 0.(
A 30.08 27.98 751.82 161.56 67 oAS

21 0.0 0.0 0.0 0.0 0.0
22 12.9q 1 .95 '.63.87 1?o.80-11,.0_ _ _

1 2.00 6.00 185.91 '5.q
o  

23 .a

3 2.25 0.27 226.15 184.23 62.8A
2 12.Q9 1.9 463.87 129.A0__D 1199.04
6 60.-7 37.4Q 1006.i? 217.60 11 r,.3? _

156.17 106.57 368-6.5-" 996".44 5451.64 10241.43
FOR ABOVE 3 CASFS

714.50 503.87 17119.23 4557.84 26550.35 48731.27
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TAB3LE 2.15

Emnission Analysis for Case 14 (Pounds/Day)

-- - - --- 'A' tO ~ 4Cl 7? 4~*C 4. 12__________

6.)) .7(I t

0. 0

I _ _ _ _ _ _ _ Ao A.* 6* ,- 4. 4 . 4 * -

8/C 4I.0/. 49.03 34 7. 3'C '

%44. 7.t4 4 4*

'~C .

-. 7 A. 21.N \ - - - __ _ _ _ __ _ _ _

-. 7 2 ~ A4. 1 t-

2.C C). 7i. 7 11(~"___________

*~ ~ if 
3

92' , 103.17 - 000OQ. 6 1_ _____
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TABLE 2.16

Emission Analysis for Case 15 (Pounds/Day)

AMES A/C ARR/DEP PARTIC- CARBON HYDRO- OX:OES OF
__ _A TQP _T TYPE CYCLF. ULATFS MONOX. CAR'9ONS NITRr0rN

*********************** *****************************************.*.***

DC, A
1-8 22.0 - 14.5 -2 . 3. 2 i. 3 3 A 4.. .

20 3.30 2.18 63.76 13.Q9 m . o
12 0.o 0.0 0.0 0.0 0.0

E 14..O 143.4r 4199.20 021.'6 42?6.14
S0-1)-. 60--7 2".-4 ";'--2". 1 o.42 1.33 46,V' 52l5.4

21 0.0 0.0 .0 -0.0 - .0
22 0.0 0.0 0.0 . . . . .... ...... ..

2 3.0 -93.097.20 257 - 30- .-3",

313.00 23S.5,6 7779.52 1751.7f) 092.67 197,2.52
cMISSION ANALYSIS _FO CASE IS

AMES A/C AT /0WR P PARTIC- CARPfN HYflRO- nX:3ES OF
A.LP}RT TYPE CYCLES ULATFS MONWI). CARRONS NiTROGEN,

___- 18e69 ___ 10.85 __240.60 49-.()3 -3 47.13
20 26.10 15.66 347.13 72.0-, 501.12
12 0.0 0.0 0.0 0.0 0.0
8 65.80 57.25 1312.71 274.30 H1'7.01

21 0.0 0.O .0 0.0 0.0
22 l. 0 0.0 531.8 1 14?. 0 17'.19

2 31 .00 .... 0 .0 - 8-b 7.SQ-232.50 2F' .2.3-1
1 4.33 11.04 281 .00 71.04 4 7 6 .3 00
3 10.65 43.03 838.79 662.00 2.4.7

11 3.,9 2.1 47.75 9.C,1 6c . 03
6 8.10 ..... 3.46 1165.3 _0245.Q2 - 1716.72

267.33 193.44 5659.50 1760.22 9896.37 17509.52
EmISSTON-ANALYSIS'FOR CASE-15

SA M ACA.LA .
R . AR.TC- CA.RON HyoRO- OXI)ES OF __.-

T YPE CYCLES ULATFS MONOX. CAFB 0NS NITl0GrN

18 13.99 8.61 232.84 50.37 273.14
20 20.39 12.64 339.29 73.40 340i;.01
120. 0.0 0.0
8 3S.68 33.18 891.70 191.61 1043.70

21 0.0 0.0 0.0 0.0 - 0.0
22 12.99 1.945 63.87 129.80 1199.04
1 2.00 6.00 185.91 45.9P. 239.8

3 2.25 0.27 226.14. 184.2 AP.P8
2 12.99 1 .95 463.7 12).0 A._.qq.04
S6 62.57 38.98 1046.13 926.33 1227.1

1O AOE CAS163.17 112.64 3849. 74- 1031".53 -- 5642.87 10636.79
; O ABOVE 3 CASES

743.50 544.64 17288.75 4543.53 25521.92 478498.83
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TABLE 2.17

Zmission Analysis for Case 16 (Pounds/Day)

A, 1 A/C ARP. ILP PAIRTC- CARON Hy!)RLU- OX:DLS OF
^ '. CYCLS ULATrS ,)NrX. CA~r-\5 AZ T c rG_

.CA
- -22.00 - 14.52 -42.04 - _______-_-__

203.60 2f.-38 9 6055 15.2-6-7O.94 -
2 1.0 0.0 0.0 0.0 C.0

o120.'0 128.20 3752.91 A23.62 383 0.6-___________
10 3.90 .5 L? 2007.25 4,0.4 , 204O.91 ___"_'

21 .0.0 0.0 0.0 0.0 0.0 ___

2___00 ._3 100l. 40 122.=,2
27__ 2 .00 __________

0., 0.0 0.0 0.0 0.0

_______ 6 .',0 2 *.']. b20 ..04 1383.10 506.66 14-397.91
PM!SON ANALYSIS FOR CASE 1o

A-E
€ 

A/C A'/:: P PAQT!C---ICARO -YRO- .X10tS -.
A I,,T TVO" s S ULATES MONOX. CAPkONS N 1 2urF N

- 1 .09 I0.8' 240.60 _49.93 3-'.33
,10 77.30 16.38 363.00 75.3, 74._16_

0.0 0.0 0.3 0.0 0.0
54.60 47.50 108Q.27 227.68 1574.12

2' .0 0.0 0.0 J.0 0.0
'2 -17.00 0.0 47-5.3 _.27. 0 156-.17

" _ .31 .-0-0 0.0 .... t, 7.6. 232.50 2 .3-17
..00 11 .04_ ?88.OC;___ 7.04 47 .O00______

10.65 43.03 938.79 6 2.G0 2 Q 4.79
C3.9 2.15 47.70 Q.91 6 .93

o_ 0 87.10 52.26 118.43 240.40 1,7 .3_

2
.
3.33 183.22 5369.44 16Q6.30 - 9 37'. -10---6623.05

. . . .I.). ,ANALYSTS FOR CASC Ib _

A CS A/C ARkk/n P P4nTIC- CAkcfN WV R0)- ('XvDlS 'IF
VP ALTSNNX C'ON S N 17RPOGCFN ___

1 3.99 8.68 ?3?.8'. 50.3? 27.14
.' 21.59 1:". 39 31,9.2k 77.72 421.o

_ U .0 0.0 0.0 0.0 0.0
21.68 3.8 89.70 1 9.5: 100. 3.70

21 0.0 0.0 0.0 0.0 0.0

..... ...... 22 ........ Q1. f40421Q11.82 s;--119.80_--I______-_-_
1 2.00 6.00 185.01 0-. 6239.88

3 2.2 9.27 22b.15 14.23 62.88
2 12.99 1.95 463 .f7 129.80 1191.04
6 .6S.67 40.7 I 092.70 236.40'1 lf2 _______

166.17 114.97 3980.69 103K.94 1'62 .fe. 10660.18
3=)R Ai UVF 3 CASTS

6pc.50 512.10 15544.06 4115.34 21509.65 41681.14
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TABLE 2.18

Emission Analysis for Case 17 (Pounds/Day)

AMFS A/C ARQ/D0P PARTTC- CARBON HYZsQO- 0oiDOS OF
AIRTPrRT TYPF CY-,LOS ULATFC MONOX. CARONS NITROGrN

D C A . . . .. .. . ..

2'.00 ... 14.32 425.44 -3.20 ,33.24

12 0.0 0.0 0.0) 0.:0
8 11-.10 112.9 6 3Y06.62 7!5.6& 137t. r8
______ _96 J".O3 64.68 1893.36- 1- .',. 19 ...

21 0.0 0.0 0. 6 0.(. G.c-
22 6. 0 r,..? 117. .. 31.2', 367.h . .6. .2 61 f O . 170 3 .. 0 4,.6( ' ,0'. 2'

30.0 264 613 1756.01_11791.22 213.67.01
E' I'SsI_,N ANALYS!S- F0R CASE7 !-I

AMES A/C ARQDP PARTtC- CARON -vIFa - XIJ% F
AIRPORT TYPF CYCLES ULATFS MONOX. C AR ')1 N i W1:

IAD
_____8____ _____ -_ 309 10.8 

, 24C,. 0 49 °3 347.33

20 27.30 16.3S 363...() 79,.3 1 ,24.16 -

12 0.0 0.0 0.0 0.0 0.-
8 50.40 43.e5 i005.4 210.17 1453.03

21 0.0.._,. _ _ . . .. 0.
22 15.00 0.& 4.8. __1. G_ i'.. __

2 31.00 0.0--867.60 232.10 2 "2.3_
1 4.00 11.04 28A.00 71.04 4/6.,:._
3 10.65 43.03 83b.79 662.00 2'- *

11 3.59 2.14% 47.7S Q}.01 6r .,,A
6 .. 85.30 .'l.It, 113. 3" .43 .)

245.33 178. 8 5205.73 t58.82_ 9034.44 6077.47
EMISSION -ANALYSIS FOR CASE 17

***************************************************** *****************

AMES A/C ARR/09P PAR TIC- CARPrN HY0Rr1- nXIrs OFn_
_ A IRT TYPE CYCLES ULATES MONOX. CA;,)NS Tic.rN

18 13.99 A.68 232. 4 50.37 27-.14

20 21.89 13.57 364.23 7S.8O 427.27
12 0.P 0.0 0.0 n.0 0.0

3,1_ 8 343.28 31.8 * 856.73 1a4.10 1002.77
21 0.0 0.0 0.0 0.0 -. 0.0 b7_o.0______
22 12.q9 .Q5 465.A7 12Q.Rn 119Q.04

1 2.00 6.00 185.91 45.98 231.AR
3 7.2w 9.27 226.15 184.23 6?.hA
2 12.09 1 ._ 463.67 12Q.80 110.04
6 65.77 40.78 1094 .36 236.76 1283. ?

166.17 114.07 3887.95 1039.855s687.70 10729.65
FCR A-.OVE 3 CASIES

716.50 498.98 16705.03 4456.68 26513.4S 48174.13
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TABLE 2.19

Emission Analysis for Case 18 (Pounds/Day)

A". S A/C A "/'llP PA9TIC- CAPJ HYDRO- 0 TDES q9
' ~ ~ ~ ~ C;' ON'. S N!i- Mrr* A~3"S

o
2i." 13. 6 401.72 "9.04 4 7.1_

u.714 22.14 s.09 23. ,i
0) 3.0 0.0 ".0 0.0

107."o 10..72 3124.04 6 A .61 31 P .72

2n ,, 0.0 0.0 C,.O .0
"'',' .24 3i.2" 10 .40 1??.'.?

0 4'~ 4' j . 1 4. .3 1470.24

_______________3.. -.. " ? 5 0.~b 1I"00.77 Y013.7 14I319.76
EN';S A%'%.LYSTS OR CAS E

A/C - I PA:.. CC- CAN,. .'-"R- " 1-S OF
• ,&p v' " u? rv --LA'F r t S, CARe"%S p ,I s r N

4

... . .. . .01 200.70 __ 41 .6c - .73
7. 2,.7r 15.'3? Th.11 7 '12.' ________

18 '2 B99 306.94 2744.51

."2 ?.2 0-,(.i -... O"___________ ____ (-.60 ,. (* 1. .0 __________.2_______

3h. ") - 1 O% :, 2 -'A.C ' - . '57.. 7w'0 --.- 10.. -11-.10

.. .. .. .. ... ..... .._1O.1 _0 _ -& ._ 1 _i37 . 2_"__ ' 'F .- b>  !2 79.'__ __ __ __ __

V"' .3 - "24.2.." 7I1'' ?1U1.30 12i;:'.,.q - 22306.92
[ " ''4 A%'ALYSS Ft2 0A1'

t  I _______________

-- : ("A/C A'- </r, 
0 

A ;'C- CAR.-''N Hv' (- '2XIDES OC
S.,. ,7 "Ty r. ". C YCV S UL A' %e '."'X. r" &: ' 1.' Tk0rG \.

!" - :. -.. ... .-8 -232.84 '-- 0.37 - 73.14

.n , ,O 0.0 '.U 0.0
3,.9 32.r',3 87'..21 l7.B 6  !?3.2_

-
_

- " r . ... o.O - -0.0 .. . . -" " .0
. 1 '.'-,9 ....2.I0 47. 5 13.791291-.27

1 .. . ... ','(' .. . .00 ... 1BS.91l "-'.' '
-
- 239.b8.

3 2.2 7 9.27 226.1 . .1.23 62.S2

2 13?..9 2.10 49 9.5'. 13o.7" 12oi.27
A, /,.C7 4A.(6 099.3'. '37.4 !?F_ 4.b2

... ..... ___ lh .1 1I?...:??__3.90..7 10 ..6 SM .L'_ 11 060.22 . ..

"co-A. QV P 68' ' 32.P4 -5 7 -

731.49 12.29 16970.63 4476.02 27. 9'.) 2 76.6.92
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TABLE 2.20

Emission Analysis for Case 19 (Pounds/Day)

AMFS A/C RR/OFP PaRTIC- CAREON HYfR'- flXioZS OF
ATPPCRT TYPE CYCLES ULATES _MON')X.._. C.ARAONS N I TOOOyN

DA_. ..... . ... ..C. .... ...

- - 18 21.00 -13.6 40 5.72 RQ ._04- -4 14. 4 ..12
20 1.50 0.99 28.C8 b.36 2'4.55
12 0.0 0.0 0.0 n.C 0.0
8 9.00 Q7. 0 2840.04 673.2 28)0.84

6 87.50 57.75 19C. '-O 371.00 1721,.'
21 0.0 0.0 - .0 0.0 -0.j

22 0.0 0.0 0.0 0.0 0.0

230.00 175.20 5876.63 1331.-.8 7916.62 15?99.93

EMISSION _ANALYSIS FOR CAS-F"- 9

AMES A/C Akk/DEP PARTIC- CAREON HYDRO- ?XloF' OF
ATRPDRT TYPE CYCLFS ULATES MONnX. CAOR.NS "I'.r FN

!AD _____ __

18 15.09 9.05 200.70 41.65 2t"0.71
21 21.50 15.30 339.15 70.38 4P9.60

12 0.0 0.0 0.0 0.0 0."
8 103.60 90.13 2066.82 432.01 2966.76

21 0.0 0.0 -0.0 0.0 0.

___________22 .31.00 __' 0 -.0a- 867.6q ?32.5 0 2 ,85;,.3~_
2 31.00 0.0 867.A. 232.50 2P52.31
1 4.)0 11.04 26. 00 71.04. C47.70

3 1. 43.03 830.7c 662.00 2Q4.7c
11 3.5) 2.1 ; 47.75 9.91 68.92
6._. 1.... .6q03.0 _ 62.. 34 _.13 81. o 7 ? R 6.7.... 199Q4. 19 r

Y32-.33 - 2-33.05-68"98- .4- --4Z 03 .-75-123-05."30-21,47-5.54
E MISSION-ANALYSIS FOP C -CASE- 1.

AMES A/C APR/nFP PARTIC- CAREON NHYRC- OXTDES CF_.F
A__

,
_____ TYPE CYCLFS ULATES M0N0x. CAR E(NS NIT ,kIrj

-'7

18 13.9 8.6 232.64 50.37 273.14
20 21.59 13.39 359.24 77.72 421.42

12 0.0 0.0 0.0 0.0 0
8 3 30.58 821.76 176. 961.

21 -.-n -- 0. 0 0.0 0.0 0.0
22 15.99 2.40__570.91 15 Q.7 6 1475.7.

1 2.00 6.00 185.Ql 4.5.9F8 232.. e,
3 2.25 9.27 226.1f 184.23 62.88

2 12.99 1 .0.. 46"4. A_ _ RO l_. .04 ____

6 64.47 39.97 1072.74 232.09 125n.'. _

'166.17- 1-12.22 3933.42-1056.53- 5842.35 10904.52- -
FOR AeOVE 3 CASES

733.50 520.47 16708.49 4426.76 26114.27 47769.99
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TABLE 2.21

Emission Analysis for Case 20 (Pounds/Day)

AYFS A/C AR"/0'P PARTIC- CA k 4 Py-)vt,- "l)!DES 01-_
'' 1VP~~~~~~~~ CYCLFS 1_L ATES O'X A0S NTOF _______

2 1.00 13.Ph 40S.72 A9.%.04 414.12__________
-0 .1 96'_ .5I;Y.90 41
12 0.0 0.0 c. 0 0. :0 0.0

833'/4 4'.3 520.79 2464.01
- OS__ _____?. t~d 53. 2W I1S'O19 341.74 1'89.43_______

21______ 00 .0 0.0 0.0----0.0
?0f0 (. 4 ~)V 0 1 40 12' 5 2

c ., "'a' , 1411.20 374.4 7 4410.7

Z,37.tw lc,,.'Y9 5867.91 1. 54.27 9042.21 16'.24.17

Ar!FS A/C A I.,/DFIP-PARTIC- -CAkROCN HYL'Ro- 1XID~s OF
r 'P CYCLcS ULATES M UN) X. C A P. 'ONS N I TR(C, N

JA ____ 17. 09 10 .2 5 2 27. 30 ~47.11 _326_.1______
?0 ___ 27.00 1 . 2' 3"9.10 74.N?2 F14

120.0 0.0 -0.0 0.0 0.0
Q11.90 83.43 1913.20 399.9C 2764.79

2i 0.0 0.-0 0.0 0. 0
2Y7-. )0 (1.0 75 ,.73 202.'0 248-..1^7_________
31.00 0.0 _A7.0 232.S0 2F52.M_________

1_ 4___ '.)~ 11.f14 2kh'.9_ 71.04 476.00__________
105 473.7034_'2t._'_t ~ .00 294.7Q

?1 ..~' I. 4?775 9.91 6b.03

10'. [0 6.4 7 6 63.~ k ?M7.3? 178 .2,?--2

E I I ON A'XA' YS!S FIJQ CAr 2'0

t'.A/C Au,'' PA4.7'C- L A I.' .- r~- CX!LICS OF
* *. t'- CYC : 2L T 

CS r",'~X AO'\NTCN

___ 3. .113 F.?7. 10. 02.24__________
0.0 0.

3 2.'' -. 17 12. 18-. 23 6 2 . i,
_______1_________a_ g., _4t..9-7-1?0.-() 1149.04

6 6?62. 7 '. 7Q 1'..14 '2? 1213 _________

16 ___.____161. 1' 3527. 27 1 ,q 61 6. s 15R 2.32_____
F~~Arv 3 ~S

710.50 SU0.16 16377.2'j 4367.02 :64'%.08 47690.31
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TABLE 2.22

Emission Analysis for Case 21 (Pounds/Day)

AMES A/C AFR/DEP PARTIC- CARRON HYORO- OX:DES nF
AIRPORT TYPE CYCLFS ULATFS MONOX. CARBONS NTTROGEN

_____DCA ...........

-18- 21.00613.86 05.72 .- - 414.12-
20 2.10 1.39 40.57 8.10 41.41
12 0.0 0.0 0.0 0.0 0.0

71.40 7t,.&Q 2060.17 454.10 2112.Cl
_________ 6 _____7r.50 4 .A3 14 56 .66 3 20. 12_ 14hb. .

21 0.0 --- 0.0 . . - -00 -- 0.0
22 6.3r 0.72 117. 60.. 31.20 3 G7.6 - -- -

61- . f00 1(,.ft.14.4W 4f5.O 66 i'.2

_37.uk_ 147.46 5685.12 1179.17 10620.24 17440.96
______ ____ L ISSI0N ANALYSIS FOR CASE 21

AMES A/C 4QO/PEP PARTIC- CARSON HIVR0- OX 1ES OF
TYPE CYCLFS ULATFS MOPOX. CAPEiONS NIT;OO(N

- 1I0.09 tO.R6 240.60 4q~q3 347.33
20 2/.30 16.38 363.09 75.35 524.16
2 0.0 0.0 0.0 0.0 0.0
8 91.00 79.17 1815.45 379.47 2623.53

21 0.0 0.0 (.0 0. (,.0

22 22.00 0.0 61;.76 165.0 2024.77
2 31.00 0.0-_867.60 232.50 28'-2.31
1 4.00 11.04. 2.00 71.04 476.00
3 10.65 43.03 838.79 662.%0 244.79

11 3.,q 2.l% 47.7% 9.Oi 6,.c#3
6 102.70 -61.62 1365.Ql .2S.3... -1 71.64-.

31033 224.24 6443.0 28 6-601 A.08 19779.02

EMISSION ANALYSIS FOR CASE 21 . . .

AMES A/C ARR/DEP PARTC- CARflN hYDRO- OXIDES OF
AIRPrRT TYPE CYCLrS ULATrS MONOX. CAR'.ONS NITP0GFN

owl

16 13.99 8.6q 2:12.84 50.37 273.14
20 19.79 12.27 32Q.31 71.24 38,.20
12 0.0 0.0 0.0 0.0 .0
8 36.38 3 3.84 909.1A 1-5.37 1064.57 __o.i_ _7

21 0.0 . 0.3 0.. 0.0
22 13.q9 2.10 499.55 139.7 -- '1?Q1.27--

1 2.00 6.00 165.91 45.08 239.6A
3 2.25 9.27 226.1' IA4.23 e. F i
2 12 .Q .. 3 46 7 _I Q .80 A-1 19 9. 0.4 __

6 61.77 38.30 1027.44 ?22.j7 1205.73.

F63.17-- 112.39 3874.64 1039.16 5722.d1 10748.S9
FOR ABOVE 3 CASES

710.50 484.09 16202.80 4346.97 26934.73 47968.59
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TABLE 2.23

Emission Analysis for Case 22 (Pounds/Day)

AMES A/C ARR/DEP PAPTTC- CARtON HY.RO- OXIDES OF
A!rPORT TYPE CYCLES ULATrS MONnx. CA0tiNS NITROOEN

DCA -

-1.1 21 .00 13 .F,6.'405. 7' 8Q.04. 41 4 .12
20 8.70 5. 74 16A.014 3 o. A 1?1 .' 6
12 0.0 0)., 0. 1 .0 0.0

_____.8____ 131).31) 137.91 40 3 6.9 Q_ I -a5 4c;.412 3. 4

__________6 1 0 -~ 7 -,3231t.4 0 50Rf.0 2-ib,.
4
0___

21 0.., 0C.0 6.0 . 0.0 ..

2-2 6.0 0.72 11 7.60 -1- 31.20 3 6.6 -
2 61.00 10 1.' 7c, 40 -D . 55.3A. Q

-_56.00 24A.41 a40.1_ 2027.67 13045.41. 24161.59
EM:SSION ANALYSIS FfiR CASE 22

AMES A/C ARR/ncP PAkTTC- CAR'ON HY3)RC- cx -,S OF
A'RPORT TYPE CYCLES ULATES MONOX. CARHONS NITROCEN

.AD

____ -_ 18.09 10.85 _ 240.60.__ 44 .()l 347. 3 a
20 21.00 .I?60 279.30 57.96 403.?0

12 0.0 0.0 .0 0.0 0.0
8 33.60 29.?3 670.32 140.11 96F.69

71 00 0._00. 0.0 0.0 0.0 (0.0
22 15.00 0.0 419.85 112."0 13P9c. I
2 31.03 0.0 867.69 232.50 2k52.31
S4.00 11.04 288.0" 71.04 476.00

3 10.e5 43.03 836.75 662.41 2'.79
11 3.59 2.15 47.75 9.91 6P.43
b 63.40 38.04 843.22 174.98 1217..26

200.33 146.95 4495.51 * 1'1093 600o.b6 14162.05
EMISSION ANALYSIS FOR CASF 22

AMES A/C AQR/OEP PART-C .BN . HYDRO- OXT3FS OF
AkPT TYPF CYCLES ULATFS Mr;NOX. CAPPONS NITRO6F'N

8 14.49 9.30 249.48 '3.97 2Q?.65
20 21.29 13.20 354.25 76.6,4 41s.57
12 0.0 0.0 0.0 0.0 0.0

A 31.48 29.2 766.79 169.07 qZ3.91

21 0.0 0.0 - 0.0 0.0 0.0
22 12.99 1.95 461.87 lj9.q 1914.04 -

1 2.00 6.00 185.91 45.98 230.PS
3 2.2, 9.27 226.15 I84.21 67.6A
2 12.90 1 go; 463.A7 1.8. 0 . IQq.o _ _4

_____6 63.17 39,I6 !051.12 227,'.I 1233.0%

161.17 110.10 3761.43 1016.90 5563.01 10471.43

FOR ABOVE 3 CASES
717.50 505.45 17117.04 405.51 26617.07 4R795.07
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TABLE 2.24

Emission Analysis for Case 23 (Pounds/Day)

AMES A/C ARR/DEP PARTIC- CARRON HYORO- OrIoDS OF

AIRPORT TYPE CYCLE S__ UL ATE.S MONf)X. CA B OCNS NI TROC,[QO NI_

OCA --- 1 8 ---21.00 .... 13.6-406.-72 iQ.O4 414.12_............

20 3.30 2.16 63.76 13.C9 85.,F
12 0.0 0.0 0.0 0.0 0.0
81,7. 10 106,.03 3103.76. 6f1 .1 6 316 P.CC ___

_6 o'- .60 61 .78 180.5 3'i6.r6 2_'.5. 1
21 0.0 --___ 0.0- 0.0 0.0 - 0.0
22 6.00 0.72 117.60 31.26 :67.' 56 .... ...

2 61 .00 lo. 17Q3.40 47%.AU 1,W . 71

_2_2.00 195.5.4 72q2.57 1688.05 11465.P4 20642.00__
_EMISSI*NANALYSIS_ FOR CASE 23

AMES A/C ARq/DFP PART:C- CARFON -YRO- OF
AIRPORT TYPF CYCLES ULATFS MONOX. CAI ONS NITRr.FNj

____________ _____ 1.O9 10.85 _24.60 4.9*43 34€7.33

20 27.00 16.20 359.10 74.52 St1O.40

12 0.0 0.0 0.0 0.0 G.0
8 57.40 49.C4 1145.13 230.36 1644.64

- -21 _____ .0 0.0 Q. ....0.0 0.0

22 17.00 0.0 47'.3 127.0 156W4. 17
2 31.00 0.0 867.6. ...9 232.50- 2 2.31 S_5_1
1 4.00 11.04 2.00 71.04 476.00
3 10.6c, 43.•03 838F.zet 662.00 294.79

11 3.59 2.15 47.7' 9.o 1 68.C.3
6 . .87.60 . 52.6 !165.0 241.7R. 16t12.?

256.33 185.77 5427.06 _l708.539--458.67--16780.9.3
EMISION ANALYSIS FOR CASE 23

MAM-S A/C ARR/)7,P PARTI.C__CAQON_ .HYDQO- OXIDES .'F
A_____ T TYPE CYCLFS ULATES MnNOX. CAi0nNS NITRf)CFN

18 13.09 8.68 232.84 !0.37 273.14
20 21.59 13.39 35Q.24 77.72 421.42
12 0.3 0.0 0.0 0.0 C.o
8 35.68 33.16 891.70 191.61 1043.70

21 0.0 0.0 0.0 -- 0.0 . . 0.0 --
22 12.Q9 1.9 463.87 129.60--1li9t.O4 -_____

1 2.00 6.(h 085.01 4 5.96 23q.88
3 2.25 (.27 226.15 184.23 62.68

2 12.OQ I ., 463.87 __ 12..80 119. I ______

6 65.7 40.71 1092.70 236..(' 1261.62

167.17 115.12 3916.27 1045.97 ",720.92 107,08.23

FOR ABOVE 3 CASES
715.50 496.43 16636.79 4442.50 26645.43 48221.15
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TABLE 2.25

Emission Analysis for Case 24 (Pounds/Day)

AMES A/C ARR/:P PARTTC- CARBON HY3O- 0XIDES OF
ATOPORT TYPE CYCLES ULATES MONnX. CAPtONS NITROOEN

DCA
16 21.00 13.86405.72 89.04 414.1?----------.-..
20 2.0 i.3* 0--" 41.41
12 0.0 0.0 0.0 0.0 0.0

A b7.Q0 67.27 1967.74 .ll.24 . . _
7__._____._____ 627,..60310.7 1 4I,2''..8,

21 0.G 0.0 0.0 0.0 - 0.6
22 A6O 0.72--117.60-31.20--57. ........

2 6'0. 10LT fO.00c 176,.0O0 aoF. '.I .-3. :,-"

_ _231.00 _142.3 5725.3) _1342.71 c4804.24 17015.12
______MISS__I2 ANALYSISFO - CASE 2-4

AMFS A/C A RF/0P PARTIC- CARBON HV)RO- OX!)FS OF
ItP0tT TYPF CYCLES LJLATcS MONfIX. CAP '0NS I NiTPrGrN

I AD

__?_S_218 17.09 .O 227.30 47.17 326.13
20 27.30 16.36-363.09 - 75.35 -- 52L4.16
12 0.0 0.G 0.0 0.c ('.0
8 111.30 96.83 2220.43 464.12 3200.78

21 .. 0 0. C.O - 0.0 o.. (".
22 25.GC 0.0 6_6.75 187.50 230(,.2'

2 o--1.00 O... 27.Q9 7.%9 02.01
1 4.00 1 . 04- 208.00 71.4 4b.. _64 4Y6 .
3 10.65 43.03 830.7

(
; 662.00 294.7c

,

11 3.59 2.15 47.75 9.4)] 6P.93
6_.1 . .... ~.r.l~,.4A1.62 .07.46__? 3A.,

311.33 26.2 _6194.71 1832..05 Q431.90 17705.19
FMISSION-ANALYSIS FOR--CASF 24

AMES_ A/C ARR/EP PATCT CAR ._. . OXI'DS OF
• AIAD, T TYPE CYCLES ULATES MONOX. CAPPOrtS "NlTo.rC.FN

18 13.09 8.6p 232.,34 0.37 273.14
20 19.79 12.27 329.31 71.24 386.30
12 0.0 0.0 0.0 0.0 0.0

A 36.38 33.84 909#.18 195.17 106-t.17
21 0.0 0.0 0.0 0.0 0.0 -0.0
22 13.99) L- 2.1 -Q.63 .-- - I I_________

1 2.00 6.00185.Q1 45.90 23"'.PR
3 2.25 9.27 226.15 184.23 62.Ap
2 12.9 1.95 463.,;7__ 12 9. r 1 ..
661.77 38.30 1027.t 222.37 12022.7 3

163.17' 112.39' 3874.64- '-03--.-16"- 5722.41 10748.59
FOR ABOVE 3 CASES

705.50 501.74 15794.65 4213.95 24958.55 4e468. 8 9
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TABLE 2.26

Emission Analysis for Case 25 (Pounds/Day)

• * ,• , ,,••,• , -6" E' , '- ,& **, ,'* • W• *" ".**-. -.-w,'-r',",
AMES A/C ARR/DFP PARTTC- CARBON HYORO- nXIOES OF

AIRPORT TYPE CYCLES ULATES MONOX. CARBONS NITROG'N

D C A . . . .. .. . .. .. . . . ..
18 21.00 ... 13.A6 - -405 .72 .. . Q.04, 4,14..I 2

20 3.90 2.57 75.3 1.5 7&i
12 0.0 0.0
8 114.10 112.<16 3306.61 72v.L7 3375.07

o._6 64t.3 1893.36 415. S2 1932.56
21 0.0 0.0 0.0 0.0 0.0
22 6.00 0.7? 117.60 31.20 3-67.56 . ... .......... ..

2 61.00 f10.- Ti7Qi.46 475-fS*~ 06?

30-..00 205.77 752.03 1753.77 11771.50 21323.06
EMISSION ANALYSIS FOR CASE 25

AMFS A/C ARR/DFP PARTIC- CARQON HYDRO- nXlrFS OF

A.,ORT TYPE CYCLES ULATFS MnNoX. CAR'fNS N!TrCFN

18_______ __ 18.09 10.85 240.60 -9 .93 347.33

20 27.30 16.38 363.00 75.35 -- 524.16
12 0.0 0.0 0.0 0.0 0.0
a 50.40 43..A5 1005.48 210.17 145-1.03

21 0.o q.!AO.. .. .o. 0p.0 ..0.0
22 _I__ 1.00 0.0 419.h 5 I2.53 136C.1
2 31.00 0.0 867.69 232.50 2A 2.31
1 4.00 11.04 2i.00 71.644 1 _. 01
3 10.65 43.03 838.79 662.00 ?o.7q

11 3.59 2.15 47.75 9.91 60.Q3
6 5.30 5.1.1 . . 3 ... 7.7

24-.33 178 .h 52 0 5.73 1658,E2903'.441 6077.47
EMISSION ANALYSIS FOR CASE 25 ... .........

AMES A/C ARR/DOP PAP.TC- CARRON HYDRO- OX: DS OF
ATRPORT TYPE CYCLES ULAILS MONC)X. CAR8ONS NITROGEN

18 13.99 6.68 237.84 50.37 27.I4
20 21.89 13.57 364.23 78.80 427.27
12 0.0 0.0 0.0 0.0 0.0
8 34.28 31.88 856.73 184.10 1002.77

21 0.0 0.0 0.0 0.0- 0.0_
22 3000 0.4 1 -7.0j529.96 2"76.70
1 2.00 6.00 185.91 45.98 230.R8
3 2.25 9.27 226.15 184.23 62.FA
2 12.9q I.95 441.87 129.80 110.04 _Io_ -

-6 h5.77 40.7 1094.36 236.76 1,7f3.77__
•**,*T..****.****************************.**.**..** ,** ***i

156.I - 12. 57 T.I3 94"0,0--765. - 9349.f-
FOR ABOVE 3 CASES

705.50 496.82 16328.89 4312.59 25571.39 46749.68
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TABLE 2.27

Emission Analysis for Case 26 (Pounds/Day)

AVP5 A/C A'KR/C P ;,ARTIC- ClkReLN 4yc.Wku- OX 'ES OJF
.A- Df k TYPE CYCLES L'L, " S MNOX. C A %,C i('N S NI OrfN

DCA 
--

...2100 13.8 40.72 - 89.04 -- 414.12
... 20 6.00 3.96 1-15.92 25.4' __-____,____-_

12 0.0 0.0 0.0 0.0 0.0
b 20 -. 0 204.43 '1984.27 1313.34 6106.27

, 142.50 94.05-2753.10 h04.20 2810.10
.2 0.0 o . _ 0.0 0.0 0. 0-
2___0.0 0.0 0.3 0.0 c.0

c.O 0.0 o. 0.0 .0

37,.00 316.30 92S9.10 2032.02 9450.80 21058.21

EMISSION ANALYSIS OR CASE2

. A.'' A/C A'Q:R/-, F... PARTIC- CAkRON HYDRO- CXIt,ES CP
" L,;, r TY 

r-  
CYCLES ULA!ES MINOX. CAk, NS NITROGEN

IP I P .09 _10.85 _240.60- 9-9---}? -3 -

24.30 14.58 323.19 67.07 466.56
C1 .0 0.0 01.0 0.0 0.0

44.50 3&.98 893.76 166.82 1291.58
21 (.0 0.0 0.0 0.0 U.0
22 1".C0 0.0 419.t i12.0 13P0.15

2 '33.00 ___ 0.0 _923.67 24.7.50 3036.32

3 10.6S 43.03 63i,.79 662 2 .79
11 3.54 2.1% 47.75 Q.91 68.93

5 7.90 4.54 1009.47 ?0.4H 1457.2P

231.33- 171.69 - 5I29.07 1651.77 9056.93 16009.45
EMISSIONANALYSIS FOR CASE_26

SSA/C A!F/P F DAR71C- CAR1ON HOO XVS O

•. TY" CYCLES ULATES MONOX. CAR4ONS NITrROGEN ____

13 1.-99- 4. 30 249' A 539 2 92.65
22.19 14.13 379.20 82.04 444. 3
n.0 0.0 0.0 0.0 0.0

31.48 29.28 7b6.79 169.07 920.91
1 _6 0.0 0.0 0.0 0. 0.0______

.- 1 3.q' .2 _ 4,.. 119._79 i291.27
2.00 &.00 18S.91 45.98 234.88

3 2.25 9.27 2P6.1% 164.23 62.88
2 13.99 2.10 4S*9.55 139.79 1291.27
6 66.b7 41. 11,09.31 240.00 1301.33

168.17 113.S0 3935.95 1nS4.8h 58A.03, 100440.34
OR A L F 3 CASAS

77';.49 601.49 18324.12 4738.65 24352.75 48017.00
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TABLE 2.28

Emission Analysis for Case 27 (Pounds/Day)

AMES A/C ARR/OFP PAckTIC- CARBON HYDRO- OXIDES OF
AIPPOP T TYPE CYCLES ULATES MDNOX. CARRONS NITROGEN

DC-A

20 11.40 7.5-2- 220.25 48.34 224.81
12 0.0 0.0 0.0 0.0 0.0

140.70 139.29 4077.48 894.85 4161.90

- ._____________6 12-5 . q25.0 83.75 2451l.-71 538.06 2502.4701 0.0 0.0 0.0 0.0 -.-o

22 6.00 0.-72-17.60 1.20 367.56
" i6.00 10.98'--f793L.O0475.8o 56bV.29

367.00 256.13 Q066.14 2077.28 13276.14 24675.69

EMISSION ANALYSIS FOR CASE 27

AME S A/C ARR/DEP PARTIC- CARBON HYDRO- OXIEFS OF
A!IZO('(.T TYP CYCLES ULATES MONOX. CARBONS NITkfEN

18 18.09 10.8 5 240.60 -- 49.93 3 47.33-
20 1 4 .QO 11 .14 251.37 52. 16 362.13p
12 O.o 0.0 0.0 0.0 0.0
8 32.20 28.01 642.39 134.27 92A.32

21 0.0 0.0 0.0 0.0 0.0

2? 15.00 0.0 419.85 112.50 1380.15
2 31.00 0.0 867. 6q 232-.-50 2 52,1

___ "_ .00 11 .0. 21. 00 71.04• 476.00

10.65 '3.03 8363.79 b62.00 29d..79
11 3.59 7.15 47.75 9.91 61.93
o 57.90 34.74 770.07 19.80 1111.68

191 .33 14 .1 .17 4366.50 1 -4. 1 2 7822.-3-7-1-38 14. 5
FMISS InN ANALYSIS FOR CASE 27

ARE', A/C ARR/OEP PARTIC- CARBON HYDRO- OXIDES OF
P( T TYPE CYCLES ULATES MONO. CARRONS NITROGEN

.. . . ,,_.. .... __-___.. .. ______-_,___,_____-- -___'_&
14.99 9.10 249.46 S53.9' 29Z.i;5
20..9 12.64 33Q.29 ?3.40 398.01

cl ( 0.0 0.0 0.0 0.0
- ~ ~ ~ ~ - 1008 ??16Thl. 1.56 8 7 9.

. . 21 _ C.0 0.0 . .o.0- 0.0 o.o
.... _____ 1?.o9 1.9 . 46 3.87-- 129 .-P. 11i9.04__________

1 2.00 6.00 18",91 45.98 239.88
3 2.25 9.27 226.15 184.23 62.88
2 12.99 1.95 463.? 129.80 1199.04
6 60.47 37.49 1006.22 217.69 1160.37

I6.17 - 106.%7 3686.8 - 96 .'4 54 5L. 4 10241-.43
FeOR AbOVE 3 CASES

714.50 503.8? 17119.23 4%57.84 26S50.35 48731.27
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TABLE 2.29

Emission Analysis for Case 28 (Pounds/Day)

AMI A/C Ac/P fP PA
0 

lC- CAR t3PN HYDRO- OXIDES UF
T I.PT Tyyr VrLr LL AT -S MONO X. CAL o'S N1TC.OGN

OCA
- ___ 18 21.00 13.bb 40 .72 P9.04 ....4_14.1?-

20 3.00 2.775.35 16.54 76.91
",.0 0.0 0.0 0.0 0.0

_1l?.,0 11C.EA 324, .7,- 712.32 3312.96
0 97. IC 64.,09 8'7-b.07 411.70 19i4'-.1___________

21 o 0.0 0.0 0.0 0.0
..... .. . ____-- _ ,.fl0 -- - .72 . '. O 31.?0 367. 6_ _ _

....- Z :-C 1J ' 9 17"3 '- 4"/ o t O (,01. . 2

_________________301 .00 2n04.10 7S13 .7Q 1J.0116t,1.64 21145.12
______,!5S1N A'NALYS1S FPH CAS8Zh ______- x____

A'S A/C A P /P ; 1 " C'MkV - CARbUN .. yV0,- OX :'S CO

I I A .09 10.85 210.60 49.93 347.33
,"'1 27.50 1 fA.;6 367.0- 76.- s29.92

' 0.0 ..0 0.0 0.0 0.0
5",.20 4L.28 1061.'4 221.b4 1533.76

2i- V. 0.0 _._D __._
Do 14.30 0.0 419.7iV 12?.50 13P0.1 _ _

2 31.00 0.0 867.69 23?.'0 2852.31
".'-. i .04. 2OP.(0-- 71,6.47476.00
' . 43.03 833.79 b(,2.00 294.79

1i 3.59 2.15 47.75 Q.91 6P.93
, P7.?O 57.32 11 9.76 _ 2. 67 1674. 24-

... . ....... .20.33 2.4 290.8 - 1676.-57- 157.41 -6 307-06

E%.l ,SIN ANALYrTS FOR CASE 2P
.. ... .. . .. . .. . .... .... .. ...... ....... ..... ........ _

tA S A/C ARR/tFl' APTIC-- CARhON H'RO- OXIDES 09
l-i;'p',,wj -r"YPE CYCL S ULA' S MNOX. CAR 'W0NS NITROGFN

... ,*. , **.**A********************************************S********* -

A13.99 868 325 .3 2 71
2( 22.19 13.76 369.72 79.8A 433.13
t? , .,) 0.0 0.0 0.0 C.O

32.' P 2Q.93 801-.2" 172.b3 941.3b
21 _ -0 - .0 0.0 0.0 0.0
22 -l'.9Q __21 496 3.7 21?

I 2.00 6.00 185.91 45.9P 239.iA
3 2.25 9.27 226.15 184.23 62.88
2 12.' Q 1.95 463.87 129.80 1199.04
6 65.57 40.65 1091.04 236.04 1279.8? _

........ 3..... ... 16 .17 112.33 3872.85; 1038.92 5770.68 10744.68
FdR Ai6OVE 34 CASF.S

716.50 497.66 16677.48 4--52.09 26569.62 48196.86
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TABLE 2.30

Emission Analysis for Case 29 (Pounds/Day)

Ak'E% A/C AKR/r"P PAk,,TIC- CAP f)N HYDR- VX10cS OF
A O ,
"  

To C(YCLFS LLA'TIS Mo No . CARKINS N TRC'GlEN

f. 21.00 13.Pb 40c,.72 89.04 414.1?
0.O0 6i.9 11".92 25.44 11 .22

12 C.0 0.0 0.0 o.u 0.0
__2lO 211.36 61#47.23 1357.P6 631.,. 32

,0 - , _ .6 .6.0- 2b111.06 616.92 ,2.b,_ ___..,
2 1 - -- c 0- - C - .00 o-.6- -- c.021. 0.0 (1.0 0.0 0.0 0.0
_22 0. 0.0 0:0 0.0 . __. o "

3__ _ _ _ _ ._ 32"..21 _9!.'1 .9,
' 

2089.26 9117.02 21651.40r ISS ION A k.ALYSIS FO'P CA S-E2 9 _

Aft '', A/C - /kR0t.P PARTIC- CARLON HV RO- - x - S-c
,T CY.LFS ULATL S M.fNOX. CAREIONS N: T,?(:.r FN

. . .. 1. . .09 .10.-8s - -24C.60. . 9. 43 -. 7 33
Z0 24.00 14.40 319.20 66.24 4A.eO.
o. 0.0 . .0 .. .0 0.0 0.0

4?.00 3,A-54 837.90 175.14 1210.86
21 Q 0.0 0.0 0.0 0.0
2216. .0 0.0 447., 120.00 1472.!6

S32.n0 0.0 895.66 240.00 2444.32
".;'0 13.8,0 360.00 68.00 'Q5.00

3 10.65 42.03 838.79 6b2.00 294.79
1: 3.9 2.15 47.75 9.91 6 .93

7...CU 44.40 b4.20 204.24 14'C,. o____________

4-- ,,.17 -971.--95-16.---8-1.-6 -568.34
FMSSIr'_. ANIL SIS ._, CASF 29

A'rS A/C ARk/V-P PARTIC- CARPON HYDRO- OXIDES (F
I L L.E. T 7VPF CYCLES ULATES MONOX. CAPACNS NI TRO. F N

S". .."9 9.. .30 .249.48---3--92.6
2. 21.b9 13.57 364.23 78.40 427.27

,.' 0.0 0.0 0.0 0.0
34,.28 31.A8 8S6.73 184.10 1002.77

S . 0.0 --- 0.0 0.0 0.0 0.0
22 12.99 1 .95 63.7--9.-- 11 ,9.04

1 2.00 6.00 185.91 .5.98 2398"8
3 2.25 9.27 226.15 164.23 62.66

12.99 1.9m; 463.87 129.80 1199.04
6 65.77 40.78 1094.36 236.76 1283.77

1.7.17 - 114.69 3904.5b 10'.-.45- 5707.30 10770.02-

FOR ALUVE 3 CASES
778.k0 60g.07 18396.45 4748.96 24239.28 47989.76
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TABLE 2.31

Emission Analysis for Case 30 (Pounds/Day)

AMES A/C ARR/DFP PARTIC- CARBON HYPQC- nx [)rl OF
AIPPORT TYPE CYCLES ULATES MONOX. CARSnNs NITPOGFN

Dc A 1 21.00 13.P6 405.72 - 8.04- 41".1?

20 11.40 7.o2 220.25 4f .34 - .
12 0. (o.c G. , C, .C.,

8140~.70 13co .2Q__4077.4R C'04.h.4162'.40

.21 0.3.0, - - 0.0 0.0 .r,
22 6.00 0.7? - 17.61, . 1 .7) ,.7.15 ___,_ _... .... ....
2 61.00 10.e' 17Q'%.a0 4

7
.. q 2

'67.00 _ 2561- 3 --O6.14 -,,77.25 13276.14 24675.69
EMISSION ANALYSIS FOR CASE 3..

AMES A/C ARR/EP PARTTC- CAQF.ONJ HYkfl- nX,)FS <,F
AX P 4T TYPE CYCLES ULATPS MnT)X. CARFiDNS NIjRF FN

TAD . .
lA20.6 _________ 4.318 16.09 _0 2'.C.60 .3 .- 7.3 ---- --- - - -

20 1 .00 11.34 251.37 52.16 362. 0 .
12 0.0 0.0 0.3 0..
8 32.70 28.01 642.39 134.27 *26.3?

21 0.0 0.0 0.0 0.3 0.3
___ ____22 _____15.00 0.0 .l*.% I 12. 0 1380.15

2 31.03 0.0 867.69 232.5% 2A5.3

1 4.00 11.04 2F8.00 PI.04 47,.C,, -
3 10.65 43.03 838.7Q 662.00 294.7c

11 3.59 2.1S 47.7S 9.Q1 6 1.93
.... .. 34... ..74_. 77A.o .. l.83.s li: .66___

191.33 11.17 466.50 1464.12 7622.37 13814.15-
EMISSION ANALYSIS FOR CASE 30 . ..

AMiS AfC ARR/ EP PARTIC- CARON._ nHYDSf _, .X1>S .oF --

____ T TYPE CYCLFS ULATES MONX. CARRONS NIk30FN

18 14.Q9 9.30 249.4k 53.97 292.65
20 20.39 12.64 339.29 73.40 396.01
12 0.O 0.0.- 0.0 .0.0._ _ 0.0
8 30.08 27.98 751.82 161."6 874.clb

21 0.0 0.0 0.0 0.0 0.0
22 12.Q 1.95 463.F47 196

1 2.00 6.00 1F1.91 45.98 239.Ah
3 2.75 9.27 226.15 164.23 62.86
2 12.99 .9 463.87 12.80 11*9...-
6 60.47 37.4Q 1006.22 217.6Q 11Fk0.. __"

156.17 106.57 3686.58 .96.44 5451.84 10241.43
FOR ABOVE 3 CASFS

714.50 503.67 17119.23 4557.84 26550.35 48731.27
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TABLJE 2.32

Emission Analysis for Case 31. (Pounds/Day)

A'6Fb A/C A~k10t7P R.AWT [C- Cj) p IltUN- UAIOES OF

4e 2. n n 14.52 42.,4 q4*fM 4ij3.
3"u ;k 1. 6~ ?§ 7 51 - 4j" IA QIt

le 0.0 A.0 0.0 U.u 0.0

EMIS'I1ON AN4I YSIS FOR~ CASE J1

ATWP0RT TYPE C YC L li ULATFS M,)NOA. (,AR'UNS ,4 TPl(CCEN

".9 R-f0 0 0 0
50~.4U 4-.6 1)05.48 eLO.17 14'3.03

2eI's.00 0.0 4.19.0~5 iie.,zo ijeJ.lb
40 - JI .oo - n.a -7,S 3 ~ __

i 4.00o 11.04 elb.0 11.04 41Vb.00

C.MIS,0N ANAtI YSIS FOR CAF J1

&TIWRO)T TYPE CYCLS UL'ATFS -MINOX. CAKviONS l.ilikCcEN

3-0 -- 4.q -- . o-- -- 0.4---- 1) * u - u 4

3s 4.28 3 j.sM 'mSb.73 114.10 love.77

3 ?.25 q~.27 e?6. is I'P'.23 ->e. p

65b.71 40.78 1 94..36 dib.7is 12ai.7i

71ts.5o 49if.Yd~ 1670.03 4456.614 ioeaa.4b4141

76 -

-7



TABLE 2.33

EmssoAalsso Case 32 (Pounds/Day)

AMc-' A/C APR'/DLP PAITIC- CAkP(ON HYUR0- 0xI0'CS OF
A_____._f'. I T I Y pr -C-Y CLES', U-LA -T S -- MNPA. CA F 0.N'S NITRuC-FN__________

1YC3 -10 A3.A6 4 0 !,.72 -89.04 414. 12 __________

12 00 0.0 0.0 0.0 0.0
71:.o 70.69 2069.17 4S4.10 2112.01
7r,. o -- 49.b3-1-4-1..b.6 320 .1 . 8 e

21 .0 .0o 0.0 ___0.0 0.0_________
7____ ? 6.00 0.72117.60 31.70 367.s56

61 .0 -0.11U?3.1--3 , 47. ;6 56C5.21

_____________ 37.oO 1 47. 96 58?85.12 1379.17 100290.2d- 17440.98

Av! A/C ARR/C P PAC,'C- CAk'iO%\ HYDROI- 0'XIDFS CF
A Rf O. T 7 Y VL C yC L 5 U JA T ES M0N

0 X. C AL, KN S N 17 LiCAN

1~.0~1.85 _240.60 49.93__347.33 ____ ____

7r)77.10 16 .3A 363.09 75. 3r 524-16
.0 0.0 0.C

Q 1.00 7q.17 1815.45 379.47 2623.53
ul. Q 00 Q.

____2.0 0.07 6 1 ,.78 IW6S.OJ)U 2024.2?
31.00- 0. F 807 .69 -23 2.50 -2 952 3_1___________

1:2.65 4-3.03 838.79 662.00 2CO4. ?v

!02.7 6 1.A,? 136'.Q! ?83.4r 1971. -4__________

7k 0. 33 -22 24 -644.3 05 1 S2.6 5 11 1Q.3.0 6_ 19 7794.02
FM:' SV3N ANALYSIS FuR CASE '32 - - _______

Alt', A/C A '/2lR P PAP?1C- CAkE 'N HPDR(- oxIO% CF
r 'L~ C YrtIS LA S 0l(.CRNs NITROGEN

'F-' . 79 12.2? 32Q.31 71.2' 386.30
12~.( C_____ t. 0..0 o.u 0.0

21 ___ 0. 0 o0. 0.0* 0.0 -~0.0 ___________

1 2.00 6.00 1 SIN.91 45.14b23j.6'8
3 2.25 9.27 226.15 184.23 62 .88
2 12.99 1.90; 463.87 179.80o 119Q.014

____ 6 61.77 38.3 1027.144 222.37 7 ~.3 ________

163.17 -11?.39 3874.64 1039'.16 S722.41 10748.;C9-
r-OR A'UV 3C-: SP

710.50 484.09 16202.80 4346.97 26934.73 4'796B.S9
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Aircraft Emissions Summary Data

Table 2.34 presents the total aircraft emission levels
for each airport and for each case, in pounds per day.

2.2 Automobile Emissions

Because of the nature of the method used to estimate
automobile emissions related to aircraft operating
levels and passenger load levels, the percentage of
the total emissions represented by a given type of
pollutant is the same at all airports and for all
cases. These percentages are as follows:

Carbon Monoxide 79,143 percent
Nitrogen Oxide 9.336 percent
Sulfur Dioxide 0.726 percent
Aldepydes 1.452 percent
Total Hydrocarbons 9.236 percent
Lead 0.066 percent
Particulates 0.132 percent
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K TABLE 2.34

Total Aircraft Emissions byAirport and Case

CASE NATIONAL DULLES BALTIMORE TOTAL

1 16,580 11,699 8,780 37,059
2 21,651 15,568 10,770 47,989
3 19,490 16,975 10,831 47,296
4 17,222 19,291 11,105 47,618
5 14,999 20,266 11,068 46,333
6 12,806 24,052 11,355 48,213
7 20,792 16,130 10,906 47,828
8 17,178 19,291 11,105 47,574
9 12,718 24,052 11,355 48,125

10 22,556 15,091 10,554 48,201
11 23,439 14,449 10,347 48,235
12 24,192 14,078 10,293 48,563
13 24,676 13,814 10,241 48,731
14 18,573 18,200 11,000 47,773
15 19,753 17,510 10,636 47,899
16 14,398 16,623 10,660 41,681
17 21,367 16,077 10,730 48,174
18 14,320 22,307 11,060 47,687
19 15,300 21,476 10,994 47,770
20 16,424 20,684 10,582 47,690
21 17,441 19,779 10,749 47,969
22 24,162 14,162 10,471 48,795
23 20,642 16,781 10,798 48,221
24 17,015 17,705 10,749 45,469
25 21,323 16,077 9,349 46,749
26 21,058 16,010 10,949 48,017
27 24,676 13,814 10,241 48,731
28 21,145 16,307 10,745 48,197
29 21,651 15,568 10,770 47,989
30 24,676 13,814 10,241 48,731
31 21,367 16,077 10,730 48,174
32 17,441 19,779 10,749 47,969
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Table 2.35 presents the complete data from the auto-
mobile emission analysis in pounds of pollutant per
day. Four sets of data are presented. Three of these
are the pollution levels on each of the three airports.
The fourth is the additional pollution given off by
automobiles used to carry passengers who, because of
the policy option enfor.ced at National, use Dulles
and/or Baltimore instead of National. The emissions
from these passengers who switch airports are emissions
from the extra driving these passengers must perform
beyond the driving they would have performed if they
had not switched airports. The number of such switching
passengers is defined with respect to the number of
passengers using National under the 1990 base case,
Case 2. For those Cases (10, 11, 12, 13, 22, and 27),
for which the number of passengers using National is
greater than under Case 2, no additional air pollution

is assigned.
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